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(57)Abstract: 

PURPOSE: To provide the module of a high-frequency 
amplifier circuit, which can decrease the thermal 
resistance from a heating element to a heat sink and/or 
can improve the attaching accuracy of a dielectric board 
and the heat sink. 

CONSTITUTION: A surface mounting type 
semiconductor element 1, which is to become a heating 
source, a dielectric board 2 for mounting the surface 
mounting type semiconductor element 1 on the surface 
and a heat sink 3, which is attached to the rear surface 
of the dielectric board 2, are provided. In this module of 
a high-frequency amplifier circuit, the dielectric board 2 
has a through hole 11, whose hole diameter is smaller 
than the mounting part, is provided at the mounting part 
of the surface mounting type semiconductor element. A 
contact part 3a, which is in contact with the bottom 
surface part of the surface mounting type semiconductor 
element 1 by way of the through hole 1 1 , is provided in 
the heat sink 3. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The surface mount type semiconductor device used as the source of generation of 
heat The dielectric substrate which carries the aforementioned surface mount type 
semiconductor device in a front face The heat sink attached in the rear face of this dielectric 
substrate It is the RF amplifying-circuit module equipped with the above, and the aforementioned 
dielectric substrate has a breakthrough with an aperture smaller than this loading portion into a 
surface mount type semiconductor device loading portion, it prepares the contact section which 
contacts in the base section of the aforementioned surface mount type semiconductor device 
from the aforementioned breakthrough at the aforementioned heat sink, and is characterized by 
the bird clapper. [Claim 2] the above-mentioned contact section — pressureHrom-below 
processing — the shape of a cross-sectional-view rough convex — and the RF amplifying- 
circuit module according to claim 1 with which the contact surface is formed flat-tapped with 
the above-mentioned dielectric substrate front face, and is characterized by the bird clapper 
[Claim 3] The RF amplifying-circuit module according to claim 1 or 2 characterized by the bird 
clapper as a configuration which fits in the above-mentioned contact section and a breakthrough 
mutually. 

[Claim 4] The RF amplifying-circuit module which a notch is formed in the edge of the 
aforementioned dielectric substrate, it has fitted into the aforementioned heat sink at the 
aforementioned notch, and the lifting section is formed in the RF amplifying-circuit module 
equipped with the surface mount type semiconductor device used as the source of generation of 
heat, the dielectric substrate which carries the aforementioned surface mount type 
semiconductor device in a front face, and the heat sink attached in the rear face of this 
dielectric substrate, and is characterized by the bird clapper. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the structure of a RF amplifying-circuit module. 
[0002] 

[Description of the Prior Art] Drawin g 5 is drawing showing the conventional RF amplifying- 
circuit module, (a) is a plan and (b) is a transverse-plane cross section. Drawing 6 is the 
important section transverse-plane cross section of drawing 5 . 

[0003] Like drawing 5 and drawing 6 , the conventional RF amplifying-circuit module The surface 
mount type semiconductor device 1 used as the source of generation of heat, and the dielectric 
substrate 2 which carries the aforementioned surface mount type semiconductor device 1 in a 
front face, It is the RF amplifying-circuit module equipped with the heat sink 3 attached in the 
rear face of this dielectric substrate 2. the aforementioned surface mount type semiconductor 
device 1 The power element 4 for amplifier of the source of generation of heat is joined to the 
ceramic package 5 by Au-Au in face down bonding through Au bump. The metal plates 6, such as 
a covar board which gave Au plating, are used for the lid of the aforementioned package 5, and 
the aforementioned package 5 and a metal plate 6 are joined in Au-Sn material, and it comes to 
carry out a hermetic seal. 

[0004] The aforementioned dielectric substrate 2 consists of for example, a ceramic substrate, a 
glass epoxy-group board, a printed circuit board, etc., in this conventional example, also in it, a 
dielectric high glass epoxy-group board is used, the matching circuit for the aforementioned 
surface mount type semiconductor device 1 is formed in the front face, and the aforementioned 
surface mount type semiconductor device 1 and the matching circuit component part (for 
example, chip capacitor) 7 grade are mounted by soldered joint on this matching circuit. In 
addition, eight are a lead pin for external connection among drawing 5 (a). 
[0005] When thermal conductivity and a dielectric differ from a price with the material which 
uses the aforementioned dielectric substrate 2 when the aforementioned dielectric substrate 2 is 
explained in detail, for example, a ceramic is compared with glass epoxy here, thermal 
conductivity of a ceramic is higher than glass epoxy, and a dielectric is low and is high. [ of a 
price ] On the other hand, glass epoxy is the reverse. In the above-mentioned conventional 
example, in order to plan thinning of a matching circuit, and modular cost reduction, the glass 
epoxy-group board was used. 

[0006] The aforementioned heat sink 3 consists of a nickel silver of for example, a copper 
system, and is attached in the rear-face side of the aforementioned dielectric substrate 2 by the 
soldered joint. 

[0007] In addition, among drawing 5 (b), nine are a sheathing package, for example, consist of a 
ceramic package etc. 

[0008] The heat path of the conventional RF amplifying-circuit module mentioned above The 
heat emitted like drawing 6 from the power element 4 for amplifier of the source of generation of 
heat gets across to a ceramic package 5 (R1) through Au bump. Furthermore, it gets across to 
soldered joint section 10b (R4) between soldered joint section 10a between the aforementioned 
package 5 and the dielectric substrate 2 (R2), the dielectric substrate 2 (R3), the dielectric 
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substrate 2, and a heat sink 3, and a heat sink 3 (R5) f and heat is radiated into air from the 
aforementioned heat sink 3. 

[0009] It will be set to thermal resistance R=R1+R2+R3+R4+R5 if the above-mentioned heat 

path is simply expressed in thermal resistance. 

[0010] 

[Problem(s) to be Solved by the Invention] By the RF amplifying-circuit module mentioned 
above, the path until the heat emitted with the power element 4 for amplifier radiates heat into 
air was long, and was not able to acquire a desired thermal resistance value from each thermal 
conductivity of the material of construction in a heat path. 

[001 1] On the other hand, as a means which lowers thermal resistance, it usually considers using 
what has very good thermal conductivity for a ceramic package 5 and the dielectric substrate 2. 
[0012] However, the above-mentioned means had the problem from which material has only an 
expensive thing and becomes the rise of the large cost of materials. 

[0013] Moreover, although both were connected to the rear face of the dielectric substrate 2 by 
the reflow method after printing soldering paste on the occasion of installation, when [ of the 
above-mentioned dielectric substrate 2 and a heat sink 3 ] the aforementioned soldering paste 
fused, the heat sink 3 moved by the variation in the amount of solder etc., and there was a 
problem that gap occurred in an attaching position. 

[0014] this invention aims at reduction of the thermal resistance from a heater element to a heat 
sink, and offer of a RF amplifying-circuit module which reaches or can aim at improvement in the 
attaching position precision of a dielectric substrate and a heat sink in view of the above- 
mentioned technical problem. 
[0015] 

[Means for Solving the Problem] The RF amplifying-circuit module of this invention according to 
claim 1 In the RF amplifying-circuit module equipped with the surface mount type semiconductor 
device used as the source of generation of heat, the dielectric substrate which carries the 
aforementioned surface mount type semiconductor device in a front face, and the heat sink 
attached in the rear face of this dielectric substrate The aforementioned dielectric substrate has 
a breakthrough with an aperture smaller than this loading portion into a surface mount type 
semiconductor device loading portion, prepares the contact section which contacts in the base 
section of the aforementioned surface mount type semiconductor device from the 
aforementioned breakthrough at the aforementioned heat sink, and is characterized by the bird 
clapper. 

[0016] moreover, the RF amplifying-circuit module of this invention according to claim 2 — the 
above-mentioned contact section — pressure-from-below processing — the shape of a cross- 
sectional-view rough convex — and the contact surface is formed flat-tapped with the above- 
mentioned dielectric substrate front face, and is characterized by the bird clapper 
[0017] Furthermore, the RF amplifying-circuit module of this invention according to claim 3 is 
characterized by the bird clapper as a configuration which fits in the above-mentioned contact 
section and a breakthrough mutually. 

[0018] In addition, in the RF amplifying-circuit module equipped with the surface mount type 
semiconductor device used as the source of generation of heat, the dielectric substrate which 
carries the aforementioned surface mount type semiconductor device in a front face, and the 
heat sink attached in the rear face of this dielectric substrate, a notch is formed in the edge of 
the aforementioned dielectric substrate, it has fitted into the aforementioned heat sink at the 
aforementioned notch, the lifting section is formed, and the RF amplifying-circuit module of this 
invention according to claim 4 is characterized by the bird clapper. 
[0019] 

[Function] By the above-mentioned composition, the RF amplifying-circuit module of this 
invention according to claim 1 can contact the base section of a surface mount type 
semiconductor device and the contact section of a heat sink used as the source of generation of 
heat directly, can shorten a heat path by this, can transmit efficiently the heat which a surface 
mount type semiconductor device emits to a heat sink, and can radiate heat in air. Therefore, the 
thermal resistance from the aforementioned surface mount type semiconductor device to a heat 



http://www4.ipdl jpo.gojp/cgi-bin/tran_web_cgLejje 



03/12/02 



3/5 $? 



sink can be reduced, moreover, the RF amplifying-circuit module of this invention according to 
claim 2 — the above-mentioned contact section — pressure-from-below processing — the 
shape of a cross-sectional-view rough convex — and since the contact surface forms flat- 
tapped with the above-mentioned dielectric substrate front face, contact on the aforementioned 
contact surface and the base of a surface mount type semiconductor device can carry out more 
certainly, and it can set broadly and can be made to contact 

[0020] Furthermore, like the above, since the RF amplifying-circuit module of this invention 
according to claim 3 makes the above-mentioned contact section and the breakthrough the 
configuration which fits in mutually, a dielectric substrate and a heat sink are in a fixed state, and 
can improve both attaching position precision while it can reduce the thermal resistance from a 
surface mount type semiconductor device to a heat sink. 

[0021] In addition, since the RF amplifying-circuit module of this invention according to claim 4 is 
the composition of a notch being formed in the edge of a dielectric substrate, and having fitted 
into a heat sink at the aforementioned notch, and coming to form the lifting section, by attaching 
with a dielectric substrate and a heat sink, cutting to the aforementioned notch and making the 
lifting section sometimes fit in, the aforementioned dielectric substrate and a heat sink are in a 
fixed state, and can improve both attaching position precision. 
[0022] 

[Example] Drawing 1 is drawing showing the first example of this invention, (a) is a plan and (b) is 
a transverse-plane cross section. Drawing 2 is the important section transverse-plane cross 
section of drawing 1 . 

[0023] Like drawing 1 and drawing 2 , the RF amplifying-circuit module of this example The 
surface mount type semiconductor device 1 used as the source of generation of heat, and the 
dielectric substrate 2 which carries the aforementioned surface mount type semiconductor 
device 1 in a front face, It has the heat sink 3 attached in the rear face of this dielectric 
substrate 2. the aforementioned surface mount type semiconductor device 1 For example, the 
power element 4 for amplifier of the source of generation of heat is joined to the ceramic 
package 5 by Au-Au in face down bonding through Au bump. The metal plates 6, such as a covar 
board which gave Au plating, are used for the lid of the aforementioned package 5, and the 
aforementioned package 5 and a metal plate 6 are joined in Au-Sn material, and it comes to 
carry out a hermetic seal. As the aforementioned ceramic package 5, the thermally conductive 
good ant MINAI truck id is used also in the ceramic. 

[0024] The aforementioned dielectric substrate 2 specifically consists of a dielectric good glass 
epoxy-group board and a dielectric good PORIFE renin oxide substrate (P. P.O. substrate) also in 
it. Into the portion in which the aforementioned surface mount type semiconductor device 1 is 
carried, it has the breakthrough 1 1 with an aperture smaller than this loading portion. The 
matching circuit for the aforementioned surface mount type semiconductor device 1 is formed in 
the front face, and the aforementioned surface mount type element 1 and the matching circuit 
component part (for example, chip capacitor) 7 grade are mounted by the soldered joint on this 
matching circuit. The aforementioned breakthrough 1 1 is formed for example, by Japanese 
common chestnut omission processing. In addition, eight are a lead pin for external connection 
among drawing 1 (a). 

[0025] Contact section 3a which contacts the portion in which it consists of planks, such as a 
nickel silver of a copper system, for example, it is attached in the rear-face side of the 
aforementioned dielectric substrate 2 by soldered joint, and the aforementioned heat sink 3 is 
located with sufficient thermolysis nature under the aforementioned breakthrough 1 1 on the base 
of the surface mount type semiconductor device 1 from the aforementioned breakthrough 1 1 is 
formed. 

[0026] This contact section 3a is formed for example, by pressure-from-below processing, and it 
is cross-sectional-view rough convex shaped, and it is formed flat-tapped so that the contact 
surface may make the same flat surface as the component side of the aforementioned dielectric 
substrate 2. The aforementioned surface mount type semiconductor device 1 which applied 
soldering paste to the rear face is carried in the contact surface of this contact section 3a, and 
it is attached in it by the reflow method. 
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[0027] In addition, in the soldered joint to the aforementioned dielectric substrate 2 and a heat 
sink 3, you may attach in the aforementioned dielectric substrate 2 side by the reflow method 
simultaneously with the surface mount type semiconductor device 1 after soldering paste 
printing. 

[0028] Moreover, among drawing 1 (b), nine are a sheathing package, for example, consist of a 
ceramic package etc. 

[0029] Below, the heat path of the RF amplifying-circuit module of the above-mentioned 
structure is explained according to drawing 2 . 

[0030] The heat from the power element 4 for amplifier used as the source of generation of heat 
gets across to a ceramic package 5 (R1) through Au bump of this element 4 base, gets across to 
a heat sink 3 (R5) through soldered joint section 10a (R2) from this ceramic-package 5 base, and 
radiates heat into air from this heat sink 3. 

[0031] If this is simply expressed in thermal resistance like the conventional example, it will be 
set to thermal resistance R-R1+R2+R5, and soldered joint section 10b (R4) between the 
dielectric substrate 3 (R3) in the former, and the dielectric substrate 2 and a heat sink 3 will be 
omitted. 

[0032] Here, as a result of measuring the thermal resistance in the above-mentioned example, it 
was set to 20 degrees C/W, and it became possible to reduce thermal resistance to a desired 
value. 

[0033] In the above-mentioned example, since good aluminite RAIDO of thermolysis nature is 
used also in the ceramic, the heat from the aforementioned power element 4 for amplifier is 
efficient, and the ceramic package 5 which carries the power element 4 for amplifier of the 
source of generation of heat radiates heat into air from a heat sink 3 through the aforementioned 
ceramic package 5. 

[0034] Moreover, since the surface mount type semiconductor device 1 and the heat sink 3 are 
connected without minding the dielectric substrate 2, it is unnecessary to use a thermally 
conductive good substrate (for example, ceramic) as the aforementioned dielectric substrate 2, 
and the glass epoxy-group board is used in the above-mentioned example. Although this glass 
epoxy-group board does not have so good thermal conductivity, thinning of the matching circuit 
can be carried out, and since the price is cheap, the cost as a module can be reduced. 
[0035] Furthermore, since the nickel silver containing aluminum is used as a heat sink 3, 
processability is excellent and it can respond to pressure-from-below processing easily. 
[0036] Drawing 3 is the transverse-plane cross section showing other examples of this invention. 
About this example, only the point which is different from the above-mentioned example is 
explained. 

[0037] In this example, by making contact section 3a in the above-mentioned heat sink 3 into the 
configuration which fits into the above-mentioned breakthrough 1 1 , a heat sink 3 and the 
dielectric substrate 2 can be in a fixed state, and generating of gap with a heat sink 3 and the 
dielectric substrate 2 of them can be lost, and they can raise attaching position precision. 
[0038] For example, since the aforementioned dielectric substrate 2 could not be seen by the 
aforementioned heat sink 3 at the time of installation with the dielectric substrate 2 and a heat 
sink 3, although the attaching position itself had shifted and position gap was caused with the 
ununiformity of the amount of solder etc. in the former at the time of melting In this example, 
since the aforementioned contact section 3a can be attached according to a breakthrough 1 1 , 
the aforementioned dielectric substrate 2 and a heat sink 3 improve attaching position precision, 
without being almost in a fixed state and generating gap which was mentioned above. 
[0039] This can prevent the defect by the position gap at the time of an assembly, and can be 
contributed to a cost cut. 

[0040] Drawing 4 is drawing showing the 2nd example of this invention, and (a), (b), and (c) are an 
important section expansion plan, a side elevation, and the A-A' cross section of (a), 
respectively. 

[0041] Like the B section shown in drawing 1 (a), it is formed in each edge of the dielectric 
substrate 2 and a heat sink 3, a notch 12 is formed in the aforementioned dielectric substrate 2, 
this example has fitted into the aforementioned notch 12 at the aforementioned heat sink 3, and 
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the lifting section 13 is formed. 

[0042] Since the aforementioned dielectric substrate 2 could not be seen by the aforementioned 
heat sink 3 in the former by considering as the above-mentioned structure at the time of 
installation with the dielectric substrate 2 and a heat sink 3, although the attaching position itself 
had shifted and position gap was caused with the ununiformity of the amount of solder etc. at 
the time of melting In this example, since the aforementioned end lifting section 13 can be 
attached according to a notch 12, the aforementioned dielectric substrate 2 and a heat sink 3 
can improve attaching position precision, without being almost in a fixed state and generating gap 
which was mentioned above. 

[0043] This prevents the defect by the position gap at the time of an assembly, and contributes 

to a cost cut. 

[0044] 

[Effect of the Invention] As mentioned above, since the base section of a surface mount type 
semiconductor device and the contact section of a heat sink used as the source of generation of 
heat are contacted directly according to the RF amplifying-circuit module of this invention 
according to claim 1 , a heat path can be shortened and the thermal resistance from the 
aforementioned surface mount type semiconductor device to a heat sink can be reduced. 
[0045] moreover, the RF amplifying-circuit module of this invention according to claim 2 — the 
above-mentioned contact section — pressure-from-below processing — the shape of a cross- 
sectional-view rough convex — and like the above, since the contact surface forms flat-tapped 
with the above-mentioned dielectric substrate front face, while being able to reduce the thermal 
resistance from a surface mount type semiconductor device to a heat sink, contact on the 
aforementioned contact surface and the base of a surface mount type semiconductor device can 
carry out more certainly, and set broadly, it is made to contact, and heat conduction is improved 
[0046] Furthermore, like the above, since the RF amplifying-circuit module of this invention 
according to claim 3 makes the above-mentioned contact section and the breakthrough the 
configuration which fits in mutually, it makes a dielectric substrate and a heat sink a fixed state, 
and its attaching position precision of both improves while it can reduce the thermal resistance 
from a surface mount type semiconductor device to a heat sink. 

[0047] In addition, since the RF amplifying-circuit module of this invention according to claim 4 is 
the composition of a notch being formed in the edge of a dielectric substrate, and having fitted 
into a heat sink at the aforementioned notch, and coming to form the lifting section, by attaching 
with a dielectric substrate and a heat sink, cutting to the aforementioned notch and making the 
lifting section sometimes fit in, it makes the aforementioned dielectric substrate and a heat sink 
a fixed state, and improves both attaching position precision. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the first example of this invention, and (a) is a plan and (b) is a 
transverse-plane cross section. 

[Drawing 2] It is the important section transverse-plane cross section of drawing 1 . 
[Drawing 3] It is the transverse-plane cross section showing other examples of this invention. 
[Drawin g 4] It is drawing showing the second example of this invention, and (a), (b), and (c) are an 
important section expansion plan, a side elevation, and the A-A' cross section of (a), 
respectively. 

[Drawing 5] It is drawing showing the conventional example, and (a) is a plan and (b) is a 
transverse-plane cross section. 

[Drawing 6] It is the important section transverse-plane cross section of drawing 5 . 
[Description of Notations] 

1 Surface Mount Type Semiconductor Device 

2 Dielectric Substrate 

3 Heat Sink 

3a Contact section 

1 1 Breakthrough 

12 Notch 

1 3 Cut and it is Lifting Section. 
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DRAWINGS 



[Drawing 1] 
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fcSfci, ttR**££G>BBI=ny#lt&*i«lfcR;|g 

i*ajtfcBBaBBHB*i*a.— .»u=*iivc. mer 
m{*»«©B»i::w*»*<»j**;ii. Btrisifti»«icmse 

<ZJ*g|5lc«£-f .&« y fid L»*<»fiR $4tT*4 c t £ 
[0 0 1 9] 

[ftffl] ±8B«fltl=«fcy, *f!M<Dli*« 1 gB£<BSft 
BBBffi#BI*»T- < bbskbb 

TRBBKdhttK. A^»«SA<±IESiat*:««affii: 
S-l=»<aLT^-5©-??, ffirE&MB£$B££g¥* 
^TOJSffitrofS^.fcyiSlll^tTK.. froj£®HI- 

[0 0 2 0] **M<DiS*«3IEi£a)^Kii 

SSa«:»«i:«tJSitRA:l41lgtt»l=*y. 

[002 1] Jn*T, **BB(0lS*^48B«Ojas*« 
iBB*i?a-*l*. KB<*££a>B«i::e)ft»ft<Jim 



£*u «t^ffiicmjte«j^SBic«^-r-5«iyficLgpA<^ 

fit * tlT S«fiE«:<Dr-, Ra<*SS Bt&tR 1 81 y # 
l+ftf=HlrlB«I*SSI-«jyfiCLffl*«#*-ti-SCi:lzJ: 
y. ffirEBS<*«tt£ttJ»«£l4B£ttffil::&y. s# 

[0 0 2 2] 

y. (a) i4¥ffiia-efcy. (b) inEmmmmx-to 

«. 0 2I4. 01 (DgSl5iEaKffiU-C&-5> 0 
[0 0 2 3] 01 fc«fctf0 2 0>$n< . ^RRflKDJSH* 
it«B»*i?a.- < >U*. f6B3B£fc-6RBR£S¥Rtt: 

f^it, *ri=re*brb&¥B{*r? i sbr*- 

£Rat*»ffi2i:. BM*{*B«2«>RBI;:RUttlt& 
4l«RBtt3£«AX.TJSU. 1IMBRBRR9¥B{** 
•?-1l4. «S.li*j»«©Jg«Sffl/<'7— lf4)l(Au/i 

> ^ £ fl- L r -b ^ 5 v V i < »j*r— is 5 1 - 7 1 -Y x ^ > 

>-yicTAu-Au-r?ts^*tt-cfcy. sfriB/< 

ftBR6*<m*€>*U Au-S n*Tlcr»IE/<^^— 
$>£><, mSB-b^S-y^/^v'T-— v5tLTI4, -tr^Sv 

[0 0 2 4] HlI8ERmt*£tE2l4. «x.tfRS1t<oat^ 

l»*'j7iU=>m-fKMS (P. P. o. *«) 
fr&tt'J. AESRR&&¥B4*R?lfi<«RSti«B 

y tag©/]** i^mam is-* 
■BMntshtey. RB6iBiK±i=ffrE*iiiitta 

ii4. mz.i*< y»#mxi=T»rt**i-5. <s 
fc\ si (a) 8(4*tspm88ffly— Ke>T?fc*. 

[0 0 2 5] «TBttftMS3f*. ttSftttfl>ft^«il««3fe 
<©^e««)-tk«^P>JB:y, HfTEgim»:S«2(D«Bffl!l 
lcl4A/fc'm^l-TB!yttltf,^t-5t<D-C&o-C. fiilES 
iifl.1 1 OT73lces-r^SS»(-stIfBJliifl.1 UV« 
BXBB¥«(*X?- 1 roiSSlrfSfflf -5««SB3 a A<© 
fiE^FttTt^-So 

[0 0 2 6] RfS«4SP3al4, W7tl4^^±lfl)DX|cr 

t*S« 2 (OgpSHSB t R-W-m £ trt «fc -5 BB- lzff$fiE 
**ITLn-5„ CCD|g®SI53 a09BBBI=. ttA/fc'^-X 
h«BBI=B4|iLfe«BBBIIBB¥4l(4:B7-1 

[0 0 2 7] Jfefc. S!rEgm«:S«2i:»J»«3i:<DI4 
A/fc'B^lzJstvc. 8iIERa<*S« 2 <ffllc(4>ufc-'<-x 
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[0 0 2 8] i1 (b) 9lirtS^7^-V 

[0 0 2 9] UiTlc. ±G«jfta>KJHaftltllBK%^Ji 

[0 0 3 0] ^^t/cC^li^Sffl/^-m^AAv^O 
SH*. KfSt^JSSOAu/^^ttLT-fe^S 
•^-v5 (R1) l-foby. S-tr5 5»>-?/<v'tr— v 
5JSS,fcyi±A,fc*«§Sl Oa (R2) £tf-LT«(8?MS 

3 (R5> icet?y, issti»«3«j;y^m*^tei»$*v 

-So 

[003 1] C*t^fi63EWtS«lcm$filC^»ffiWlr^ 

SfcJSJSR' =R1+R2 + R5 

tt*l-fclt^^m<*S«3 (R3) gist* 
S«2£»&te3£<DP B 1<DI±/0fc*l$£a$1 0 b (R4) 

[0 0 3 2] :ct. ±SEllli6«>lT*<0J»»fct$aiSLfc 
[0 0 3 3] ±S5HJ£C!1T-I±. fE^aSOTtgi|iSllffl/<r7— 

£ < fltrSB-fe 7 5 -v ^ / < S? 5 £ft L TSfe&tS 3 <fc y 

[0 0 3 4] SB6XS£¥*{**? i <t»»ME3 
i:^m«:Sffi2£^-rc < t^<}$^LrL%S<0-C% b!T 
IHg§m<*S« 2 i: LT, &fc£14<Da^»« 

-y^) £m*-5C£fi:Rg-e&y, ±IE3IJ6^-C 

*«l±. 8&e«ttA<fe£yj;<fcl^ g£[°|l&£«|*ft 

[0035] $t>ic, )&SfttS3 1 Lt, r;us$#*-r 

if aixics^i=«i5-c ^ -5 „ 
[0036] ®3it*&mon&<nnmm$:7K-?iEmmm 

[0 0 3 7] ±KteS»S3IC*>ltSfS«! 

3£gm#gfi2<t<»XU<7>S§£A<£:<fc:y, IfcttiiS 

[0 0 3 8] 0>|*.f£, ft*-C*l*iSSBi*«tR2<!:JftiSMS3 
t <om y ttltftlztfTEttSftlS 3 l=TBirfE^a«:«tR 2 A< 

M*ftt^=«>, am{4H*<Dt,coA<-r;h.Ti'>fcy. ftfc 
mmm\zitA,t~&a*m-wi~*. yiasixu^sac lt 
u^=a<. *niifi«-ei*Mfe«ttSP3 a i iz^ 



[0 0 3 9] Cttl±, iia^-CB#<D{4MXHCj:^^a 
[0 0 4 0] @4(i*f£BJ(Dfg2HtSCg^-r0T-fc 

y. (a) . (b) fcj:t/ (c) i***i?Hm®te*w- 

{Mffi@fcJ:i; (a) (OA — A' BfSS^fc^o 

[0 0 4 1 ] ^Hffiflaili. m*.\£mi (a) ir^-TBgs 

<OJ:5l-. Sm»affi2i:ttti»t5 3<0*tl ; E ; tL<04ggBlC 
M?Wtfflf$ot. HiI8EESW<*SlS2(ctt*ffl5i 
2A<»*fi£;**u MfBttf»«3lrfiSB«J^SP1 2lc«#-T 

[00 4 2] iiEfitigfrScirlcfey. tt*t?i*gim 
»4Sffi 2 * fltaus 3tro»y ft ituticflifsStaMs 3 icr 

li!JSBg§m<*S«2A<j|*.fc^fctf>. ffitttia*<Dt,<&A< 
-TH-Cl^fc y , Sfci8ii&B#lcl£A,£:S<0^1$)— ^|c<fc y 
<aSXu£jgCL-Cl-*fcA<, *Hi6ff>l^l*S!llB«iyfiC 
LSP1 3$«J^gpi 2lr^ii-ciiy{+l+*ci:A<T?# 
Ztzlh. ffJSEg®f*S*£2,tBU&ffi3£:(*l3:,i:A,£:B3£ 

[0 0 4 3] *§^rB#(OaSXHcJ:§^Fa 
[0 0 4 4] 

l%m<J)3hm )il±©«fe5l;. *5EM(DIS*]S 1 

[0 0 4 5] £fc, *fgBJj<D!S#Jg2ffi«<D;gJ§;fti8'® 
a«BSCittlc, A^JgftliS^-tlBgfSttSfcgSi:®-- 

[0 0 4 6] $t>ic, **8^a)is*^3fsea)l5S*ii 
♦iisiK^iJi-;utt, ±mm$ntmM : fit£. sum; 

[0 0 4 7] JDXT, *f£B^«)If*3a4fBiE(D^^li 

S*t. )55lii&«lcSfil2«)^Spir«^-r^,«yiec:LaiA<ff5 
fi£$*tr^^1S)S4-a)T-. SIS«:Sffii:ttli»«i:aty^ 
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isttftsfgitsiai-t-f a, 

[an *nw<Dm-mmmzttmvtbV. (a) it 
¥®@r*fcy. (b) iiiE®gTE0-e$>£o 

[0 2] iai<0Sffij£9KS@-Cft-&. 

[S3] **6W(0<6OllJ£ei|^*-riESBfSllr-S)-5„ 

[04] *fSBji<om^nigmsvrgiT-fcy. (a) . 

(b) fc<fctf (c) tt-tti-F+LSSBlt^^SH. 
fc<fctf (a) (DA — A' BS®0-efc-5>„ 
[15] tt*0i|^^0-e&y, (a) li¥E0T*fc 



[01] 




y. (b) iiiE®i&B0-efc.5„ 
[0 6] 0 5(DggfljE®STH0T-fc3„ 
[^OlftBJ] 

i ssxss****?- 

3 

3 a t£ttSU 
1 1 IM 

1 2 ei^gp 

13 «yiBwL» 
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[03] 
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fO\> f| * 3 



[06] 



CO 



-3 
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[115] 




